
Table 1:  Salmon Creek Influent DMR Data for 7/01/97 to 7/1/02
Analysis BOD, 5 BOD, 5 BOD, 5 BOD, 5-DAY TSS TSS TSS TSS
Units LBS/DAY LBS/DAY MG/L MG/L LBS/DAY LBS/DAY MG/L MG/L

AVG MAX AVG MAX AVG MAX AVG MAX
Design Criteria 9000 9000
Limit 7650 NA NA NA 7650 NA NA NA

1-Jul-97 12338 18274 574 846 13264 19873 618 920
1-Aug-97 9985 13475 459 610 10425 16787 478 740
1-Sep-97 10411 12866 475 549 11423 14329 517 690
1-Oct-97 7327 8913 306 368 5223 6702 212 280
1-Nov-97 5933 20560 205 559 4805 10041 188 324
1-Dec-97 6943 8390 292 358 5615 7406 234 316
1-Jan-98 9315 13246 232 330 8515 11545 209 287
1-Feb-98 6913 9875 232 328 6025 8249 203 274
1-Mar-98 6599 7902 237 277 4656 6781 183 224
1-Apr-98 7135 9043 326 432 6164 11890 282 568

1-May-98 9514 16402 445 806 6810 8167 317 396
1-Jun-98 7143 7718 267 285 5059 5762 189 210
1-Jul-98 7231 8431 418 486 6096 7750 352 460

1-Aug-98 8256 12182 472 716 7324 11110 418 653
1-Sep-98 8567 10787 498 622 8286 10408 483 600
1-Oct-98 8237 10417 463 611 7656 10040 428 528
1-Nov-98 5757 9223 237 384 4592 5861 199 264
1-Dec-98 6113 7648 179 253 5238 9233 143 180
1-Jan-99 5310 6050 172 232 5168 6764 157 212
1-Feb-99 4823 6185 129 206 4477 5493 117 152
1-Mar-99 5834 7695 205 298 5499 8257 190 254
1-Apr-99 6854 8324 245 291 4398 5310 158 204

1-May-99 6237 10212 332 484 5455 12177 292 692
1-Jun-99 5928 8385 326 472 4144 4823 227 256
1-Jul-99 5733 7074 319 377 4405 6565 248 384

1-Aug-99 6099 8611 343 494 4489 6941 253 404
1-Sep-99 4829 5962 290 347 3458 4673 207 272
1-Oct-99 6337 8400 359 425 4352 6453 249 372
1-Nov-99 5964 7031 236 362 4456 4954 178 287
1-Dec-99 8339 12963 308 591 7153 11926 265 440
1-Jan-00 8409 15927 325 529 4744 5600 188 212
1-Feb-00 6677 8050 257 289 4085 4680 157 176
1-Mar-00 5511 8074 228 347 4324 7446 178 320
1-Apr-00 6845 9551 355 509 4461 5730 231 300

1-May-00 6678 9467 364 538 4346 5596 237 312
1-Jun-00 6378 7454 335 410 4768 6145 249 312
1-Jul-00 6981 9523 396 503 4597 6285 260 332

1-Aug-00 6439 7852 375 465 4168 5508 243 316
1-Sep-00 6201 8649 363 501 4961 10358 290 600
1-Oct-00 5926 8884 329 442 4343 6312 243 352
1-Nov-00 6091 8853 329 476 3950 5247 212 280
1-Dec-00 6140 7270 345 434 4558 7876 254 416
1-Jan-01 4669 6158 226 296 3113 4916 172 229
1-Feb-01 5772 6311 284 319 4136 5226 202 260
1-Mar-01 5840 8313 298 445 5575 8665 284 444
1-Apr-01 6632 12199 345 653 5930 6888 308 368

1-May-01 6305 7872 368 484 5406 8184 314 444
1-Jun-01 8357 10074 496 607 5601 7398 333 448
1-Jul-01 6714 7823 405 469 5444 6338 328 380

1-Aug-01 5780 9956 344 606 4155 7638 245 424
1-Sep-01 5382 6742 328 376 4456 4949 272 308
1-Oct-01 5599 8924 331 418 4974 12554 286 588
1-Nov-01 6571 14171 273 461 4294 6458 177 272
1-Dec-01 6261 9751 210 326 4409 6193 145 214
1-Jan-02 5539 8023 214 363 4215 7738 164 282
1-Feb-02 5503 7553 229 284 5984 12646 247 476
1-Mar-02 5240 7280 249 395 3174 5067 154 268
1-Apr-02 5235 7665 275 414 3731 7662 203 464

1-May-02 6074 11524 380 705 5377 6690 337 420
1-Jun-02 9060 14548 568 890 10904 26568 695 1810

max. 12338 20560 574 890 13264 26568 695 1810
min. 4669 5962 129 206 3113 4673 117 152

5-yr. average 6747 9611 323 456 5480 8247 263 398

Notes:
Blue indicates that data is suspect and was excluded from use
shading indicates data above the design criteria
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Table 2:  Salmon Creek Effluent DMR Data for 7/01/97 to 7/1/02
Analysis BOD, 5 BOD, 5 BOD, 5 BOD, 5 BOD, 5 % CL CL CL COLI. 

FECAL
COLI. 
FECAL

FLOW, IN FLOW, IN PH PH TSS % TSS TSS TSS TSS

Units LBS/DAY LBS/DAY MG/L MG/L PERCENT LBS/DAY MG/L MG/L #/100 ML #/100 ML MGD MGD S.U. S.U. PERCENT LBS/DAY LBS/DAY MG/L MG/L
AVG AVW AVG AVW AVG AVG AVG MAX GEM GM7 AVG MAX MAX MIN AVG AVG AVW AVG AVW

Design Crit. 8.1
Limit 2025 3040 30 45 85 33.8 0.5 0.75 200 400 6.89 NA 9 6 85 2025 3040 30 45

1-Jul-97 232 327 10.6 13.6 98 4.1 0.19 0.21 53 110 2.58 3.18 7.1 6.5 99 194 222 9 10.3
1-Aug-97 98 178 8.2 8.8 196 4.1 0.19 0.23 47 99 2.58 2.95 7.2 6.6 142 99 124 5.7 6.6
1-Sep-97 245 275 11.1 12.4 98 3.7 0.17 0.2 53 76 2.64 3.55 7.1 6.2 98 183 218 8.3 9.4
1-Oct-97 334 436 13.1 15.8 96 4.1 0.17 0.24 35 67 2.92 4.77 7 5.9 97 181 222 7.1 7.8
1-Nov-97 355 361 13.6 16 97 4.5 0.17 0.2 38 78 3.18 4.41 6.9 6.4 97 182 241 6.8 7.6
1-Dec-97 290 344 12 14.5 96 4.9 0.19 0.24 25 67 3.08 6.29 6.9 6.2 97 159 193 6.7 9.4
1-Jan-98 507 609 11.8 14 95 9.1 0.23 0.29 34 177 4.76 8.16 6.9 6.3 96 322 362 7.4 8.2
1-Feb-98 268 329 9 11.1 96 7.1 0.24 0.27 8 14 3.57 4.8 6.8 6.3 96 254 310 8.6 10.4
1-Mar-98 312 361 11.2 12.5 95 5.8 0.21 0.25 15 20 3.32 4.61 7 6.4 96 224 242 8 8.2
1-Apr-98 212 273 9.6 11.8 97 3.3 0.15 0.17 19 41 2.6 2.97 7 6.3 97 164 214 7.5 9.3

1-May-98 397 463 18.5 22.2 96 6.4 0.31 0.33 28 85 2.49 2.89 7.3 6.7 96 234 269 10.9 13
1-Jun-98 184 364 10.8 19.4 98 4 0.23 0.32 25 39 2.09 2.55 7.3 6.4 98 102 188 5.9 10.1
1-Jul-98 200 252 11.6 15 97 3.6 0.21 0.24 39 64 2.03 2.22 7 6.6 98 131 135 7.6 8.1

1-Aug-98 172 180 9.9 10.5 98 3.8 0.22 0.24 68 134 2.08 2.38 7.8 6.6 98 128 150 7.4 8.8
1-Sep-98 215 326 12.5 18.5 97 4.3 0.25 0.3 241 352 2.06 2.35 7.2 6.8 98 175 259 9 14.8
1-Oct-98 205 235 11.5 14.1 97 5.3 0.3 0.37 25 42 2.13 2.73 7.2 6.8 98 172 191 9.7 10.5
1-Nov-98 334 594 12.6 13.9 95 8.6 0.33 0.38 7 51 3.13 9.7 7.1 6.6 96 208 299 8.1 10.7
1-Dec-98 438 812 9.4 12.9 95 12 0.34 0.4 23 54 4.22 8.07 7 6.4 95 314 514 7.1 8.8
1-Jan-99 345 583 9.1 13.2 95 15.3 0.43 0.47 4 16 4.28 7.51 7.2 6.5 95 309 472 8.5 13
1-Feb-99 744 1303 16.9 24.3 87 13.7 0.35 0.48 14 54 4.69 7.98 7.3 6.8 91 483 691 11 12.9
1-Mar-99 633 846 21.3 24.6 90 11.1 0.39 0.41 26 45 3.42 5.35 7.8 6.9 93 401 499 13.4 17.9
1-Apr-99 300 396 14.8 17.9 95 6.5 0.33 0.33 20 33 2.37 2.75 7.7 7 97 186 214 9.2 9.7

1-May-99 329 376 17.5 20.5 95 5.9 0.32 0.43 21 25 2.21 2.53 7.7 6.9 97 175 201 9.3 10.9
1-Jun-99 228 248 12.6 14 96 4.7 0.26 0.31 23 30 2.17 2.64 7.3 6.6 96 145 160 8 8.5
1-Jul-99 182 215 10.1 11.7 97 5 0.28 0.31 13 18 2.14 2.35 7.2 6.4 97 143 151 8 8.6

1-Aug-99 224 304 12.6 17.4 96 5.6 0.32 0.37 20 35 2.11 2.28 7.2 6.1 96 172 196 9.7 11.2
1-Sep-99 186 213 11.1 13.1 96 4.7 0.28 0.33 14 16 2.01 2.29 7.1 6.7 95 169 186 10.1 11.2
1-Oct-99 177 185 10 10.9 97 6 0.35 0.38 9 12 2.06 2.46 7.2 6.5 96 168 193 9.6 11.6
1-Nov-99 307 432 10.8 12.2 95 8.9 0.35 0.4 8 15 3.04 5.22 7.2 6.8 95 260 314 9.4 10.4
1-Dec-99 368 647 11.9 13.5 96 8.1 0.29 0.37 9 30 3.36 6.87 7.3 6.7 96 317 631 9.8 12.7
1-Jan-00 270 306 10.6 11.6 97 5.5 0.23 0.25 5 6 2.89 3.61 7.1 6.7 95 225 259 8.9 9.8
1-Feb-00 237 270 9.1 9.4 96 6.2 0.23 0.24 14 19 3.23 5.88 7.1 6.7 95 195 247 7.5 8.6
1-Mar-00 225 338 9.1 12.4 96 5.3 0.22 0.27 24 43 2.91 4.5 7.4 6.6 95 214 271 8.6 9.7
1-Apr-00 196 224 10.2 12.5 97 3.4 0.18 0.21 27 53 2.26 2.56 7.4 6.8 96 166 177 8.6 9.1

1-May-00 221 291 12.1 15.4 97 3.98 0.21 0.23 23 51 2.25 2.5 7.4 6.8 97 139 153 7.6 8
1-Jun-00 187 208 9.9 11.4 97 4.4 0.24 0.27 22 30 2.2 3.07 7.5 6.7 97 157 198 8.1 8.9
1-Jul-00 235 303 13.5 17.3 97 3.7 0.21 0.23 43 63 2.09 2.27 7.3 6.8 97 121 132 6.9 7.4

1-Aug-00 196 299 11.4 17.1 97 3.7 0.22 0.23 43 78 2.04 2.24 7.4 6.9 97 107 123 6.2 7.1
1-Sep-00 196 284 11.3 15.9 97 4.3 0.25 0.27 35 43 2.08 2.37 7.5 6.9 97 110 133 6.4 7.5
1-Oct-00 235 315 13.3 18.6 96 4.8 0.27 0.29 35 45 2.14 2.68 7.6 7 97 112 126 6.3 7.4
1-Nov-00 324 419 17.3 19.7 95 4.9 0.27 0.36 18 33 2.15 3.21 7.4 7 95 150 205 7.9 8.4
1-Dec-00 232 289 13 17.3 96 4.6 0.25 0.26 23 60 2.21 2.97 7.1 6.8 97 147 198 8.1 10
1-Jan-01 205 321 9.6 13.5 97 3.9 0.2 0.3 26 52 2.36 3.52 7.5 6.9 97 148 213 6.7 8.7
1-Feb-01 165 188 8 8.8 97 4.1 0.2 0.31 16 44 2.47 3.13 7.4 6.3 97 113 167 5.4 7.1
1-Mar-01 190 231 9.8 11.5 97 3 0.16 0.19 11 83 2.28 2.96 7.3 6 97 151 182 7.7 9.9
1-Apr-01 152 178 7.9 9.8 98 4 0.21 0.23 10 26 2.3 2.87 7.1 6.4 98 131 159 6.8 7.6

1-May-01 162 240 9.6 14.9 97 3.9 0.22 0.33 9 17 2.12 2.59 7.3 6 98 111 119 6.4 7
1-Jun-01 219 243 13 14.3 97 5.08 0.29 0.3 25 46 2.1 3.14 7.9 6.5 98 110 152 6.5 8.9
1-Jul-01 172 207 10.3 12.4 97 4.17 0.25 0.32 31 96 2 2.58 7.3 6.7 98 98 115 5.9 6.9

1-Aug-01 141 151 8.4 8.8 98 5.56 0.33 0.46 33 176 2.02 3.15 7.2 6.5 97 114 123 6.8 7.2
1-Sep-01 146 200 8.8 12.2 97 4.93 0.3 0.36 15 22 1.97 2.18 7.3 6.6 98 69 80 4.2 4.7
1-Oct-01 203 266 12.2 17 96 4.29 0.26 0.27 35 39 1.98 2.56 7.8 6.3 98 89 101 5.4 6.4
1-Nov-01 268 358 9.6 11.8 96 5.29 0.2 0.24 91 253 3.17 6.74 7.6 6.3 97 151 180 5.3 5.9
1-Dec-01 473 925 12.7 16.8 94 8.71 0.27 0.32 16 54 3.87 9.26 7.7 6.1 95 257 474 6.9 8.9
1-Jan-02 306 584 9.6 10.7 96 7.43 0.27 0.29 10 24 3.3 7.46 7.2 6.6 96 182 377 5.9 7.3
1-Feb-02 144 166 5.9 7.3 97 6.55 0.26 0.28 10 20 3.02 5.05 7.2 6.4 98 112 138 4.6 5.1
1-Mar-02 134 151 6.1 7.1 98 5.44 0.25 0.37 5 80 2.61 3.66 7.1 6.5 97 113 153 5.1 5.9
1-Apr-02 152 245 7.7 10.2 97 5.05 0.25 0.34 10 16 2.42 4.21 7.1 6.4 97 125 180 6.4 7.6

1-May-02 198 268 12.4 17.3 97 2.82 0.18 0.26 14 40 1.88 2.11 6.9 6.3 97 144 197 9.1 12.7
1-Jun-02 130 154 8 9.9 99 3.96 0.25 0.29 36 78 1.9 2.48 7.3 6.6 99 144 156 8.9 9.8

max. 744 1303 21.3 24.6 99.0 15.30 0.43 0.48 241 352 4.76 9.70 7.9 7.0 99.0 483 691 13.4 17.9
min. 98 151 5.9 7.1 87.0 2.82 0.15 0.17 4 6 1.88 2.11 6.8 5.9 91.0 69 80 4.2 4.7

5-yr. average 256 351 11.3 14.1 96.3 5.62 0.25 0.30 28 60 2.63 3.94 7.3 6.6 96.6 176 229 7.7 9.2

Notes: 0.4315 95% max Chlorine for reasonable potential calculation
Blue indicates that data is suspect and was excluded from use
shading indicates data above the design criteria
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Appendix C  Table  3: Water Quality Criteria Worksheet Permit No. WA-002277-2

FACILITY: Salmon Creek WWTP
RUN DATE: 11/25/02
PREPARED BY: Karen Burgess

WATER QUALITY CRITERIA  (in ug/L unless otherwise noted)

Pollutant, CAS No. & Application Ref. 
No.

Priority 
PLTNT?

CARCIN
OGEN?

Marine acute Marine 
chronic

Human 
Health 
Marine

Organoleptic 
Effects

Source and Comments Marine Acute Marine 
Chronic

AMMONIA N N 233 35 WAC 173-201A

ARSENIC (dissolved)  7440382  2M Y Y 69 36 WAC 173-201A 1.00

CHLORINE  7782505 N N 13 7.50 WAC 173-201A

COPPER - 744058  6M  Y N 4.80 3.10 1000.00 WAC 173-201A 0.83 0.83

LEAD -  7439921  7M  Y N 210.00 8.10 WAC 173-201A, 0.951 0.95

ZINC-  7440666   13M Y N 90.00 81.00 5000.00 WAC 173-201A, 0.946 0.946

Water Quality Criteria Metal Translators
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Appendix C  Table  4:  Ammonia Conversion Spreadsheet (Total to Unionized)

Permit No. WA-002277-2

INPUT

1. Temperature (deg C): 12.5

2. pH: 8.0

3. Salinity (g/Kg): 30.3

4. Pressure (atm; EPA criteria assumes 1 atm): 1.0

OUTPUT

2. Molal Ionic Strength (not valid if >0.85): 0.623

3. pKa8 at 25 deg C (Whitfield model "B"): 9.317

4. Percent of Total Ammonia Present as Unionized: 1.860%

5. Unionized ammonia criteria (mg un-ionized NH3 per liter)

     from EPA 440/5-88-004

      Acute: 0.233

      Chronic: 0.035

6. Total Ammonia Criteria (mg/L as NH3) ug/L

      Acute: 12.53 12528

      Chronic: 1.88 1882

7. Total Ammonia Criteria (mg/L as NH3-N)

      Acute: 10.30

      Chronic: 1.55

Calculation of seawater fraction of un-ionized ammonia from Hampson (1977).  Un-ionized 
ammonia criteria for salt water are from EPA 440/5-88-004.
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Appendix C  Table  5: Reasonable Potential Calculation Permit No. WA-002277-2

Ambient 
Concentration

Max effluent 
conc. 

Measured
Acute Chronic (metals as 

dissolved)
Acute Chronic Acute Chronic LIMIT 

REQ'D?
Effluent 

percentile 
value

(metals as 
total 

recoverable)

Coeff 
Variation

# of 
samples

Multiplie
r

Acute Chronic

Parameter ug/L ug/L ug/L ug/L ug/L Pn ug/L CV s n COMMENTS

AMMONIA 12530.00 1880.00 208.71 43.37 NO 0.95 0.762 19900.00 0.60 0.55 11 1.68 160 770

ARSENIC (dissolved)  7440382  2M 1.00 69.00 36.00 0.02 0.00 NO 0.95 0.473 1.00 0.60 0.55 4 2.59 160 770

CHLORINE  7782505 13 7.50 3.74 0.78 NO 0.95 0.992 910.00 0.60 0.55 365 0.66 160 770

COPPER - 744058  6M  0.83 0.83 4.80 3.10 0.20 0.04 NO 0.95 0.473 15.00 0.60 0.55 4 2.59 160 770

LEAD -  7439921  7M  0.951 0.95 210.00 8.10 0.25 0.05 NO 0.95 0.473 16.00 0.60 0.55 4 2.59 160 770

ZINC-  7440666   13M 0.946 0.946 90.00 81.00 0.83 0.17 NO 0.95 0.473 54.00 0.60 0.55 4 2.59 160 770

Metal Criteria Translator 
as decimal (Marine)

State Water 
Quality Standard

Max conc. at 
edge of Mixing 

Zone

Dilution Factor

This spreadsheet calculates the reasonable potential to exceed state water quality standards for a small number of samples. The procedure and calculations are done per the procedure in Technical Support Document for Water Quality-based 
Toxics Control, U.S. EPA, March, 1991 (EPA/505/2-90-001) on page 56.  User input columns are shown with red headings.  Corrected  formulas in col G  and H  on 5/98 (GB)
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Appendix C  Table  6:  Water Quality Based Permit Limit Calcuation Permit No. WA-002277-2

Acute Chronic Acute Chronic Ambient 
Conc. Acute Chronic

Average 
Monthly 

Limit 
(AML)

Maximum 
Daily Limit 

(MDL)
Comments Acute Chronic Acute Chronic LTA Coeff. 

Var. (CV)
LTA Prob'y 

Basis
Limiting 

LTA
Coeff. Var. 

(CV)
AML Prob'y 

Basis
MDL Prob'y 

Basis

# of 
Samples 

per Month

PARAMETER ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L decimal decimal ug/L decimal decimal decimal n
CHLORINE 160 770 13 7.50 1036.8 2080.0 2080 5775.00 667.9 3045.9 0.60 0.99 667.9 0.60 0.95 0.99 4.00 1.00

Long Term Average (LTA Calculations) Statistical variables for permit limit calculationDilution Factor Metal Criteria 
Translator

Water Quality 
Standard

Waste Load Allocation 
(WLA)

This spreadsheet calculates water quality based permit limits based on the two value steady state model using the State Water Quality standards contained in WAC 173-201A.  The procedure and calculations are done per the 
procedure in Technical Support Document for Water Quality-based Toxics Control, U.S. EPA, March, 1991 (EPA/505/2-90-001) on page 99.  Last revision date 9/98.  Written by G. Shervey

Dilution (Dil'n) factor is the inverse of the percent effluent concentration at the edge of the 
acute or chronic mixing zone.

C:\Documents and Settings\tmil461\Local Settings\Temporary Internet Files\OLK26\Salmon Creek Appendix C.xlsTable 6 printed on 7/15/2003



"= 7.2 (mg/L)

Parameter Method DL 5/31/2001 8/28/2001 10/18/2001 1/29/2002 Average mg/L Cp SQS SIZ max Exceeds 
SQS

Antimony 200.7 0.01 0.01 0.01 0.02 0.01 <0.0125
Arsenic 206.2 0.001 0.001 0.001 0.001 0.001 0.001 0.001 139 57 93
Beryllium 200.7 0.0005 0.0005 0.0005 0.0005 0.0005 <0.0005 YES
Cadmium 200.7 0.0005 0.0005 0.0005 0.0005 0.0005 <0.0005 5.1 6.7
Chromium 200.7 0.001 0.001 0.001 0.001 0.001 <0.00125 260 270
Copper 200.7 0.001 0.001 0.003 0.015 0.013 0.009 0.009 1250 390 390 YES
Lead 239.2 0.001 0.001 0.001 0.001 0.016 0.00475 0.00475 660 450 530 YES
Mercury 245.1 0.0002 0.0002 0.0002 0.0002 0.0002 <0.0002 0.41 0.59
Nickel 200.7 0.005 0.005 0.005 0.005 0.005 <0.005
Selenium 270.2 0.001 0.001 0.001 0.001 0.001 <0.00125
Silver 200.7 0.01 0.01 0.01 0.01 0.01 <0.01 6.1 6.1
Thallium 279.2 0.001 0.001 0.001 0.001 0.001 <0.001
Zinc 200.7 0.001 0.001 0.037 0.05 0.054 0.044 0.044 6111 410 960 YES

NOTE:  Sediment Baseline Analysis submitted to Ecology Feb. 1997.  Study revealed no sediment problems.

Permit Writer's Manual pg. IX-38, recommends no less than 10 sample for analysis without qualification

Table 7:  Potential for Sediment Contamination (based on effluent analysis)

DMR average over 5 years.Total suspended solids in effluent
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